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The association of scarlet fever and cardiac injury has been a
subject of discussion for many years. There is wide diversity of
opinion concerning the frequencv of the cardiac lesions and the role
which scarlet fever plays in theiretiology.
McCollomtT found 254 instances of cardiac damage of various
sorts in a series of IOOO cases. He noted endocarditis in 3 individu-
als and pericarditis in 5. Broadbent3 reported the incidence of en-
docarditis as 0.58 per cent and pericarditis as o.o8 per cent in his
series of 22,096 cases of scarlet fever. From the London Fever
Hospital the percentages of I.8 and 0.I5 for endocarditis and peri-
carditis respectively, were estimated in their patients with scarlet
fever.
Hirsch12 observed cardiac disturbance in 28 of 6o cases of scarlet
fever during one epidemic. Twelve of these cases showed myocardi-
tis or endocarditis, appearing from the eighth to the fourteenth day
of the disease, frequently accompanied by the onset of joint
symptoms. Hirsch believes that endocarditis in scarlet fever is
probably a mixed streptococcal infection. He states that the localiza-
tion of lesions varies in different epidemics; in some epidemics pa-
tients develop otitis media, in others renal disease, and in still others
cardiac injury, as the most frequent complication.
Rosenbaum25 noted io6 cases of cardiac involvement in a series
of I770 patients with scarlet fever. In 94 of these the heart disease
developed during the course ofscarletfever; I2 patients had aknown
cardiac lesion before the attack. Myocarditis was noted in 88 of the
Io6 cases and endocarditis in 4. Three of the patients had evidences
of pericarditis; two of these died.
Hectorl0 presented 47 cases showing cardiac symptoms during
scarlet fever, an incidence of 0.55 per cent. Seven had a history of
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previous rheumatism. He concluded that scarlet fever almost in-
variably rekindled the latent cardiac disease in patients with hearts
already damaged. The symptoms were less severe in those cases
with no previous rheumatic history.
During a period of I5 months, Jamieson14 saw 670 patients
with scarlet fever. Sixteen had prolonged tachycardia, but none
had evidence of organic heart disease. All but one of these I6 pa-
tients were seen later and there was no evidence of a cardiac lesion.
Florand and Paraf8, recorded 14 instances of cardiac complications
in their series of 27 cases of scarlet fever, a percentage of 51.8. The
symptoms related to the heart appeared between the fourteenth and
eighteenth days of the disease and simulated the cardiac symptom-
atology of rheumatic infection. In 4 of their cases, chronic cardiac
disease developed, and in the remaining IO the physical signs and
symptoms shortly disappeared. Thirteen mitral lesions, associated
in 3 cases with an aortic murmur, were noted by Bouchut2 in his
series ofchildren havingscarlet fever. In a discussion ofthe paperby
Florand and Paraf, DeMassary stated that he found no cardiac dis-
turbance of any sort in 352 cases of scarlet fever, and Pospischill21
thinks that the only valve damage occurring in scarlet fever is that
of a metastatic septic pyemia.
Reinhard24 followed a series of i6o cases ofscarlet fever in chil-
dren, from the second or third day of the disease to the time of dis-
charge 6 weeks later. He noted that heart complications appear
during convalescence, and gives as signs of cardiac involvement, soft
apical murmurs, accentuation or splitting of the pulmonic second
sound, slight enlargement to the left, arrhythmias and bradycardia.
Ninety-six ofthese i6o children (6o per cent) had some signs ofcir-
culatory failure. Twelve of the 96 had murmurs on admission or
only for a short febrile period, so were not included. Twenty-four
were well after 6 weeks. Most of the remainder had no cardiac
signs when seen again. In only one case was he willing to make a
diagnosis of scarlatinal endocarditis.
Nobecourt18' 1,9, 20 has made extensive anatomic-clinical studies
of cardiac disturbances associated with scarlet fever in children and
adults. He found 2 cases of fibrinous pericarditis and 7 cases of
endocarditis in 278 adults, a percentage of 2.5. Two of these 7 cases
developed chronic heart disease. The cases of 3 children, aged 6,
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12 and 14 years, having endocarditis associated with scarlet fever
are also reported by this author. These cases developed chronic
cardiac disease. Nobecourt states that 38.5 per cent of patients who
have had a previous rheumatic infection show endocarditis during
an attack of scarlet fever. He believes that though cardiac lesions
occur more often in these patients, scarlet fever is able to cause the
same polyarthritis, endocarditis and pericarditis in children as does
rheumatic infection, and that there is no basis for the hypothesis
that scarlet fever has a predilection for the rheumatic diathesis.
Nobecourt considers rheumatism, chorea and scarlet fever the three
commonest conditions which lead to chronic heart disease in chil-
dren, and that the etiological agent ofscarlet fever and that of acute
articular rheumatism produce clinically identical affections.
Sutherland29 expresses his opinion that there is no limit to the
progressive cardiac disease which may follow the so-called scarla-
tinal rheumatism. He believes that the only r8le of scarlet fever,
however, is to predispose to a rheumatic infection which may have
been latent in the system.
It is obvious that opinions vary as to whether the cardiac lesions
which occur late in the course of scarlet fever are the direct result of
this disease or due to rheumatic infection. Poynton22 has discussed
the various types of joint involvement in rheumatism and scarlet
fever. He believes postscarlatinal disease of the joints to be, in
many cases, true acute rheumatic infection, and he quotes Barlow,
who, at a meeting of the British Medical Association in I883, said
that the cardiac signs and symptoms occurring during convalescence
from scarlet fever must be considered, if not identical with at least
indistinguishable from, true rheumatism. Either true rheumatism
occurs in scarlet fever orthere may be a form of rheumatism peculiar
to scarlet fever. Poynton reported mitral disease and cardiac en-
largement associated with' chorea and arthritis in I6 of a series of 25
cases.
Coombs5 is convinced that cases occurring immediately or shortly
after scarlet fever are identical with true rheumatic carditis in their
clinical features, evolution and histological changes. He notes also
the association of mitral stenosis and contracted granular kidneys,
thinking both might frequently be scarlatinal in origin.
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Schick26 discusses the significance of the interval between the
manifestations during the first week of scarlet fever and in its later
stages. He states that at the end of the second week in scarlet fever
a specific period of predisposition to scarlatinal sequellae begins
and lasts as long as 7 weeks. This predisposition is at its maxi-
mum in the 3rd and 4th weeks. He considers the so-called com-
plications of scarlet fever to be more like the secondary manifesta-
tions of syphilis than like tuberculosis and pneumonia after measles.
At this period adenitis, nephritis, fever without obvious cause, re-
lapse of scarlet fever with sore throat, rheumatic affections, and en-
docarditis are likely to appear.
Several classifications of the endocarditis associated with scar-
latina are found in the literature. Nobecourt described 2 types:
(i) secondary, due generally to the streptococcus; (2) primary,
due to the action of the "scarlet virus". The latter he terms the
true scarlatinal endocarditis.
Jaccoud"5 also divides endocarditis into two types similar to
those of Nobecourt, and he further states that the first or infectious
type is usually late, appearing at the end of the third week, is pre-
ceded by a secondary infection such as otitis or adenitis, and is nearly
always a streptococcus endocarditis. The second or "primary type"
he also believes to be the true endocarditis of scarlet fever.
Nobecourt later separated the cases of endocarditis into two
groups based on the time of appearance of the cardiac signs, (i)
those occurring between the third and seventh days of scarlet fever;
(2) those appearing during the thirdand fourth weeks of the disease.
The clearest understanding of the cardiac complications of scar-
let fever is obtained by following the classification of Swift30, who
divides them into (I) toxic, (2) allergic, (3) septicopyemic.
The cases grouped as toxic are similar clinically to those found
in diphtheria and occur during the first week of the disease. It is
probable that this cardiac weakness is the result of the direct action of
the scarlatinal toxin on the myocardium. This condition prac-
tically never leaves a permanent cardiac lesion and rarelv, accord-
ing to Schick, has a fatal outcome.
Cardiac injury during the toxic phase of scarlet fever is a recog-
nized clinical entity according to Weill and Mouriquand32, who
reported a case of sudden death, which they believed was due to
myocarditis, on the fifth day of scarlet fever.
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The third, or septicopyemic group, is a rare manifestation oc-
curring when the Streptococcus scarlatinae grows upon the heart
valve as in any other form of malignant endocarditis, and it need be
mentioned only because hemolytic streptococci in general possess
the capacity for producing this variety of valvular disease.
It is the second or so-called allergic group in which we are in-
terested. This is the type of cardiac lesion which occurs with great-
est frequency during the third and fourth weeks of scarlet fever.
Often other complications, as angina, adenitis, nephritis, and arth-
ritis are noted, and there is always an accompanying rise in the pa-
tient's temperature. Schick advanced the theory that these com-
plications are the symptoms of an allergic state which develops as a
result of the prolonged action of the etiological agent ofscarlet fever
in the body. If we assume that the causative agent of scarlet fever is
Streptococcus scarlatinae, the late cardiac complications of scarlet
fever may be manifestations of a hypersensitive state of the individu-
al to the streptococcus.
Further suggesting the hypothesis of allergy is the change in
skin reactivity, which has been demonstrated in our Clinic",, during
the third week of scarlet fever. In a series of 36 cases, 34 showed
positive skin tests to suspensions of killed Streptococcus scarlatinae
at this time. Only 3 of these were positive when the rash was pres-
ent. Brokman4 found 74 of go cases positive to streptococci in the
third week. Franconi9 also found skin tests with killed organisms
to be positive afterthe rash had faded. The skin reactivity is similar
to that found for green and indifferent streptococci in rheumatic
fever (Birkhaug, Kaiser, Irvine-Jones, and others). While these
changes are suggestive, their evaluation is difficult, and the meaning
of change in skin reactivity is not clear.
The definite clinical resemblance between this type of cardiac
sequel in scarlet fever and the pancarditis of rheumatic infection
has led to an investigation into the histopathological picture of hearts
affected by the two diseases.
Czirer6 described microscopic focal lesions on the heart valves in
13 cases of scarlet fever and attributed later interstitial changes to
the earlier focal injuries. Stegeman28 studied the hearts of 49 fatal
cases of scarlet fever -and divided them into three groups. The first
included i8 cases dying between the first and fourth days of the
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disease. Twelve of these cases are described as "pure toxic" and
show no gross pathology at autopsy. The second group included iI
cases dyingbetween the fifth and eighth days ofthe disease; in these
the outstanding clinical symptoms were a more or less severe necro-
tizing angina, pharyngitis, and marked cervical adenitis. The third
group comprised 20 cases in which death occurred between the ninth
and the thirty-eighth day of the disease. In the late cases he found
a myocarditis with destroyed muscle bundles, foci of fat and round
cell infiltration, sometimes accompanied by hemorrhages into the
heart muscle. Schmorl27 reported the finding of lesions closely re-
sembling the so-called Aschoff bodies in the heart of a scarlet fever
patient aged two years. The older work is difficult to interpret, be-
cause the histological descriptions cannot easily be compared with
similar descriptions of carditis of other origin-rheumatic, syphilitic,
or diphtheritic. Fahr7 made a careful study of the myocardium in
eight fatal cases of scarlet fever. He described the lesions as small
perivascular granulomata made upofproliferative cells derived from
adventitial elements which were basophilic in character. Large cells
were present in these foci, but staining by the Pappenheim method
demonstrated that they were not identicalwith the giant cells usually
found in the nodules of rheumatic infection. Fahr believes that the
chief differential features of the interstitial myocardial foci found in
scarlet fever and in rheumatic infection are the presence of giant
cells and larger lesions in the latter disease. Except for these minor
yet definite differences, however, the general character of the ana-
tomic changes found in the two diseases seems quite similar.
The pathologic reports of these and other investigators make
it probable that, although thelesions havebeen variously interpreted,
there are definite anatomic changes occurring in association with the
clinical signs of late cardiac complications in scarlet fever.
This brief review of the literature concerning the incidence,
types, and anatomic changes associated with heart disease in scarlet
fever clearly shows a lack of agreement among those investigators
who have attempted statistical studies of the frequency with which
cardiac disturbances occur in the course of scarlet fever. The types
of cardiac involvement described fall into three groups, the toxic,
the allergic, and the septic. It has been further pointed out by sev-
eral authors that the carditis associated with rheumatic infection and
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the late stages of scarlet fever exhibit clinical similarities. Path-
ologists, notably Fahr, believe that the nature of the lesions in these
two conditions is essentially the same, though there may be minor
but distinct differences.
The following three cases are presented to show cardiac damage
appearing during the course of scarlet fever. The first case (E. S.)
exhibits endocarditis. The second and third (M. M. and K. S.)
show endocarditis and pericarditis. Myocarditis is probably present
in all.
The third case (K. S.) differs from the others in that, although
there was evidence of cardiac damage on the thirty-first day of the
disease, pericarditis did not develop until another three-week period
had passed.
The first patient had the attack of scarlet fever five years ago;
in the others the disease occurred during the past year. Each of the
patients had been seen in the Dispensary before developing scarlet
fever, and there is no evidence in the histories or physical examina-
tions of previous rheumatic infection. The patients have been fol-
lowed in the Children's Community Center and the Dispensary since
hospitalization.
Case I. E. S., Hospital Number 30,491; white, female, born in z I6.
The child was first seen in the Dispensary in April, I924,, at the age of eight
years. At this time she was found to have enlarged tonsils; her heart showed
no abnormalities. She was supposed to have had a tonsillectomy five years before.
She was admitted to the Hospital on November iI, I925. Sixteen days be-
fore admission the child was taken ill with fever, loss of appetite, and "wanted to
lie down all the time". She was seen bv a physician who made a diagnosis of scar-
let fever on the basis of the rash and the appearance of the throat and tongue. She
was in bed one week and then was apparently well. Four days before admission
she vomited several times, complained of pain in the region of the umbilicus, and
pain in the knees and lower legs. On admission she was seen to be acutelv ill;
was pale, weak, and took no notice of her surroundings. The heart rate was rapid,
120; the temperature, 39.8°C.; the heart sounds distant, described as "tic-tac",
and no murmurs were heard. The pulse was forceful and regular. There was
some tenderness in the right upper quadrant. Moderate general enlargement of
the lymph nodes was noted. There were 3I,900 white blood cells, with 9I per
cent polymorphonuclear cells. The Dick test was negative. The urine showed
some albumin and a few coarse granular casts; itg specific gravity was I.OIO. Blood
cultures taken on admission and on three subsequent occasions were negative. A
roentgenogram showed the heart to be of normal size. On the day after admis-
sion there was a soft systolic murmur heard at the apex, transmitted to the axilla,
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and a diastolic murmur was heard at the pulmonic area. The next day the heart
was found to be a little enlarged; there were a questionable systolic thrill, a fairly
loud systolic murmur in the apical region, and a diastolic murmur at the base. The
blood-pressure was 80/15. On November 14 the temperature was normal, and
there was no essential change in the heart signs. On November 17 there were a
svstolic thrill at the apex, loud systolic and diastolic murmurs in the same area, an
accentuated pulmonic second sound, and a loud diastolic murmur to the left of
the sternum. The liver was not palpable. Roentgenography showed the heart to
be slightly enlarged in all diameters. The electrocardiographic tracing was normal.
On the 28th of November a diastolic thrill was noted over the base, sounds were
distant at the apex, and the murmurs were unchanged. On December 8 it was
noted that the diastolic murmur at the base was no longer musical. The patient
was discharged December 19 with a diagnosis of postscarlatinal endocarditis.
She was not seen again until two years later, in February, 1928. She had
been fairly well until a few months before this time when, without definite symp-
toms, she appeared listless, easily fatigued, and had lost her appetite. She looked
sallow and under weight. The heart was not enlarged; there was a presystolic
thrill at the apex, where a diastolic murmur was heard leading up to an accentu-
ated first sound, followed by a short systolic murmur. There was a loud aortic
diastolic murmur. The blood-pressure was I I6/52.
There have been eleven visits to the Cardiac Clinic in the past two years, the
last on November 21, 1930. At this time she seemed rather better than for some
months previous. The heart was enlarged to the left, there was a presystolic thrill,
an accentuated first sound, and a loud systolic murmur, which was widely trans-
mitted. The pulmonic second sound was accentuated, there was a loud diastolic
murmur heard down both borders of the sternum, and a presystolic murmur at the
apex. The liver was palpable. The teeth were in poor condition. Tonsillar tis-
sue was present in both fossae. A roentgenogram showed general enlargement of
the heart.
This child has been under observation for five years. She has shown the typical
ups and downs of a juvenile cardiac. At present she is able to be at school and cn-
gage in moderate activity, but is dyspneic on slight exertion. The clinical diagnosis
is cardiac hypertrophy, mitral stenosis and insufficiency, aortic insufficiency.
Case 2. M. M., Hospital Numher 43,556; white, female, born in Z924.
The patient was first seen in the Dispensary in I925 when she was eleven
months old. There was a historv of discharge from the right ear, of three months'
duration. The heart was found to be normal at this time. The ear continued to
discharge during the next nine months, during which there were several visits to
the Dispensary. At one examination, when she was about twenty months old, a
systolic murmur was noted.
On November 13, 1929, at the age of five years, she developed fever, vomited,
and complained of sore throat. Eighteen hours after the onset a rash appeared; a
diagnosis of scarlet fever was made, and she was admitted to the Hospital. Her
brother had been admitted 24 hours previously, also with scarlet fever. Examina-
tion showed the child to be moderately ill, with a fever (temperature 39.8° C.).
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The skin, throat and tongue showed the typical findings of scarlet fever. There
was a soft apical systolic murmur. The heart was otherwise normal. The ears
were normal. The white blood cell count was iI,ooo, with 6o per cent poly-
morphonuclear cells and 3 per cent eosinophils. The Dick test was negative; the
blanching test positive. A skin test with a suspension of hemolytic streptococci
was negative on admission, but was positive on December 3, the twenty-first day of
the disease. The throat culture at first showed staphylococcus and B. influenzae,
later hemolytic streptococci were found. There were a few pus cells and a faint
trace of albumin in the urine.
The eruption faded rapidly. The temperature reached normal on the fifth
day. There was some enlargement of the cervical lymph nodes at the end of the
second week, and these increased in size for several days following. At the end
of the third week a few red blood cells and some albumin were noted in the urine.
On December 8, the twenty-sixth day of the disease, the temperature rose to
400 C., the patient appeared acutely ill and complained of abdominal pain, prin-
cipally in the umbilical region. Rigidity and tenderness were noted in the right
upper quadrant. The tonsils were observed to be larger than before, and the white
blood cell count was higher-i9,oo0-and a few days later 22,ooo. During the
next days the patient appeared increasingly ill, the pain and tenderness in the right
upper quadrant continued. A blood culture was negative. A roentgenogram
taken December II showed the heart to be of normal size. On December I2 the
systolic murmur was found to have changed in quality, it was louder and more
musical. The next day there was a friction rub audible all over the precordium.
The area of cardiac dullness extended about i cm. beyond the mammillary line.
The liver was palpable 5 cm. below the costal margin. On December i8 the apex
beat could no longer be localized and there was dullness to the anterior axillary
line. There were dullness and tubular breathing below the angle of the left scapula
posteriorly; rales were heard at both bases. It was thought that there was a pericar-
dial effusion; this was confirmed by a roentgenogram. The child became pale,
the red blood cell count fell to 3,ooo,ooo, and transfusion was done twice. She
continued to appear very ill for the next week, following which she improved
steadily. Her temperature, which had risen to 40° C. on December 8, remained
continually high until the fourteenth, when it fell to normal. There were a few
brief febrile episodes after this.
The child was discharged on January 2. At this time she looked well, al-
though pale. The area of cardiac dullness extended outside the mammillary line.
The heart sounds were distant, and there was a blowing systolic murmur at the
apex, transmnitted to the axilla. There was a diastolic murmur at the aortic area.
The pulse was sharp, although not typically water-hammer. The blood-pressure
was 96/60, the sound being heard at o.
The child was again seen in the Cardiac Clinic on October 24, 1930, when
she appeared to be in good condition, although somewhat pale. The tonsils were
moderately enlarged, and the lymph nodes beneath the jaw were palpable. Heart
examination showed the apex beat in the fourth interspace, 2 cm. beyond the mam-
millarv line. The rate was 96, and regular. The apex beat was forceful. The
first sound was loud and snapping, followed by a blowing systolic murmur, which
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was transmitted to the axilla. The pulmonic second sound was much accentuated.
No diastolic murmur was heard, although an aortic diastolic murmur had been
heard by the same examiner preceding the child's discharge from the Hospital.
The apex beat shifted on change of position. The liver was just palpable. A
roentgenogram showed the heart to be somewhat enlarged, with prominence of the
shadow of the left auricle.
The child at present presents a picture of mitral insufficiency, well compen-
sated. There is slight cardiac enlargement.
A systolic murmur had been heard long before her attack of scarlet fever.
Although one can never say this with certainty, it was thought to be a functional
murmur. The change in the quality of the murmur while the child was in the
hospital was striking.
Case 3. K. S. Hospital Number 66,117; white, male, born r922.
The patient was first seen in the Di3pensary in April, I929, at the age of
seven years. At this time he had au cold of long duration. He was found to have
enlarged tonsils and some nasal discharge. The heart was normal. He was seen
again several times in I929.
On June 7, 1930, he complained of abdominal pain. Examination at the
Dispensary revealed an inflamed throat, enlarged tonsils and cervical adenitis. His
heart was still normal. That night he developed a rash, diagnosed as scarlet fever.
After remaining in bed at home for seven days, he got up and went to school, al-
though he did not feel so well as usual. He was brought to the Dispensary again
on June 28 and was admitted to the Hospital. Three days before admission he
had complained of pain in the knees, ankles, shoulders and wrists. He did not
seem acutely ill. There was enlargement of the cervical lymph nodes; the heart
was unchanged; and there was no redness, swelling or local increase of temperature
of the joints. Desquamation was wide-spread. The condition was diagnosed as
postscarlatinal arthritis at this time. The white blood cell count was I5,200, with
75 per cent polymorphonuclear cells. The urine was negative, as were the blood
culture and Dick test. The temperature was 38.4. C., but fell to normal on the
day after admission and remained normal for eight days, during which time the
child seemed well. On July 2 a systolic murmur was audiblc all over the precor-
dium. On July 6, the thirty-first day of the disease, the temperature rose to
38.8° C. The child complained of headache, pain in the eyes and over the pre-
cordium. The heart sounds were distant; there was a blowing systolic murmur.
There was slight enlargement of the lymph nodes in the cervical and other super-
ficial regions. The temperature remained elevated until July io. The child fre-
quently complained of pain in his ankles, wrists and fingers. The pain usually sub-
sided on the administration of salicylates. A roentgenogram made on July 8
showed the heart to be of normal size. During the next three weeks there were
occasional joint pains and a slight elevation of temperature, although the child
seemed fairly well.
On August 2, the fifty-eighth day of the disease, he complained of pain in
the right axilla and over the precordium. The temperature was 38.6° C.; the
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normality noted in the heart. The next day a precordial friction rub was heard.
A few days later there were signs of pericardial effusion, and the child was pale,
orthopneic, and coughing. The area of cardiac dullness was increased, the sounds
being more distant than on previous examinations. The friction rub persisted.
Heart murmurs could not be distinguished. Blood-pressure showed a systolic of
1oo, the diastolic could not be determined, the sound persisting to o. The liver was
palpable 5 cm. below the costal margin and was tender. A roentgenogram taken on
August 7 showed an increased cardiac shadow. Diagnosis, pericardial effusion.
For the next several days he seemed very ill. He was given two transfusions and
four intravenous injections of hypertonic glucose. Digitalis was given. Beginning
about August i8 improvement in the general condition was noted. He seemed
brighter and took more interest in his surroundings. The friction rub persisted a
few more days. As the effusion subsided a loud systolic murmur and a short mid-
diastolic murmur were heard at the apex. The second pulmonic sound was noted
to be very loud. A roentgenogram taken September 6 showed some cardiac en-
largement, the heart diameter being ii cm., the thoracic diameter, I9 cm.
He was discharged to the Children's Community Center on September 20.
At this time he seemed to be in fairly good condition. The tonsils were enlarged
and a little inflamed. The heart examination showed a diffuse beat in the fourth
and fifth interspaces. The apex beat was in the fifth interspace at the mammillary
line. The rate was regular, there was a loud, blowing systolic murmur at the apex,
transmitted toward the axilla, and there was a short mid-diastolic murmur just in-
side the apex. The pulmonic second sound was split and somewhat accentuated.
Examination at the Children's Community Center on December 20 showed
little change since discharge. His color was fair, the pharynx was not injected,
but the lymph nodes beneath the jaw were somewhat enlarged. The heart rate
was about 90. The apex impulse was in the fifth interspace, just outside the mam-
millary line. The first sound was a little accentuated, followed by a loud systolic
murmur which was transmitted to the axilla and to the back. The pulmonic sec-
ond sound was accentuated. There was a third heart sound, but no definite diastolic
murmur. The apex beat shifted on change of position. The liver was palpable
just below the costal margin.
This child had, evidently, two attacks affecting the heart while under ob-
servation. The pericarditis in.this case did not develop until the second attack,
which began about the fifty-eighth day of the disease, twenty-seven days after the
first, milder attack.
The present diagnosis is mitral insufficiency of moderate degree.
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DISCUSSION
These patients present a definite clinical picture-an attack of
scarlet fever, an interval in which the patient is symptom-free and
apparently convalescent, and then the development of cardiac disease
clinically indistinguishable from rheumatic heart disease. A funda-
mental question is the relationship of these cases to those in whom a
diagnosis of rheumatic heart disease is commonly made. The data
here presented leave the question unanswered, and it remains as a
point of major interest. If analogy between these two processes
exists, it offers a promising lead for the study of scarlet fever and
rheumatic heart disease. Are these cases examples of the action of
a "rheumatic virus"?
The etiology of rheumatic heart disease is not yet certain. Many
workers, since Poynton and Paine23, have found streptococci in ton-
sils, blood and joints of patients with rheumatic infection. The me-
chanism of the action of the organisms is, perhaps, that indicated by
Swift31, i.e. through a sensitization of body tissues. Attention is
usually called to the patients byanattack ofchorea, pain and swelling
of joints, or carditis. The commonly preceding tonsillitis is often
overlooked. Where observation has been possible, the tonsillitis
usually precedes the rheumatic manifestations by from 7 to I5 days.
The etiological agent of scarlet fever seems definitelv to be the
Streptococcus scarlatinae, producing, after a short incubation period,
a well-recognized disease, with possible developments, usually in
the third and fourth weeks, which are complicated in mechanism.
Here, in contrast to the course of events in rheumatic infection the
initial phase is striking and dominates the picture.
We have not attempted a statistical study of the occurrence of
heart disease in scarlet fever. We have chosen rather to present
three patients who demonstrate that chronic heart disease may f,ol-
low this infection. When one considers the uncertainty and dif-
ficulties of earlydiagnosis of heart disease, the fact that scarlet fever
is often undiagnosed, and the occurrence of scarlatinal streptococcus
angina without a rash, the futility of an attempt at a statistical ap-
proach is apparent. Tonsillitis is a frequent forerunner of rheumatic
heart disease, but here also the percentage of cases of tonsillitis which
develop rheumatic heart disease would be obviously impossible to
determine.
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It is impossible to exclude previous latent rheumatic infection in
these cases, but the definite sequence of events would make that seem
unlikely. It is probable that the manifestations of heart disease that
first occur during the third or fourth week of scarlet fever have been
produced here by a known etiological agent. In these cases cardiac
signs are exhibited which are clinically indistinguishable from those
found in the entity generally termed rheumatic heart disease.
SUMMARY
A review of the literature demonstrates the diversity of opinion
concerning the incidence of heart disease in the course of scarlet
fever. Different criteria make difficult the interpretation of the
statistics.
Three types of heart disease associated with scarlet fever have
been described: (I) toxic; (2) allergic; (3) septic.
The allergic type,recalls the mechanism perhaps operative in the
natural history of the carditis found in rheumatic infection.
Three cases of heart disease in scarlet fever are presented, which
fall into the so-called allergic group.
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